facilities, school resources, school culture, and community support (Boyd et al., 2011; Hirsch, Emerick, Church, & Fuller, 2007; Johnson et al., 2012) . Johnson et al. (2012) , for example, provided evidence that teachers' desire or decision to leave a school is mostly explained by their satisfaction with school working conditions, including measures of collegial relationships, school leadership, and school culture.
This research is promising and suggests a policy amenable solution to the problem of teacher turnover-improving school working conditions. But how might this be accomplished? Some research suggests that principals may be in the best position to influence school working conditions. Much of this existing literature is qualitative, focusing on case studies, observational analyses, and descriptive survey results (Dworkin, Haney, Dworkin, & Telschow, 1990; Fimian, Pierson, & McHardy, 1986; Griffith, 2004; Hipp, 1997 ; National Center for Education Statistics, 1997; Richardson, Cassanova, Placier, & Guilfoyle, 1989; Shann, 1998; Whaley, 1994) . Some researchers have used quantitative methods including multivariate regression, multilevel modeling, and path analyses to study the relationship, but these are fewer in number (Anderman, Belzer, & Smith, 1991; Bogler, 2001; Cerit, 2009; Duyar, Gumus, & Bellibas, 2013; Dworkin, 1985; Fimian & Blanton, 1986; Singh & Billingsley, 1998) .
The purpose of this study is to build on existing literature that examines the role of the principal in teachers' perceptions of their working conditions. Making use of a detailed working conditions survey fielded over multiple years, and employing a method of analysis new to this literature, this study uses value-added modeling approaches to explore the relationship between teachers' perceptions of four measures of their working conditions and their school's principal (teacher time use, physical environment, teacher empowerment/school leadership, professional development). Next, this study examines whether principal effects estimated by the models are correlated across these four measures to see if more effective principals, rather than being specialists who are skilled at leadership/management in one or a few domains, tend rather to be capable of enhancing perceptions across a wide range of domains simultaneously.
Specifically, the study explores the following research questions:
Research Question 1: How much of the school-to-school variation in teachers' ratings of their school working conditions can be attributed to principals? Research Question 2: How correlated are the estimated principal effects?
Conceptual Framework

Teacher Mobility and Working Conditions
Researchers have consistently found that hard-to-staff schools have higher proportions of minority, low-income, or low-achieving students-students who are most likely in need of a supportive and stable school culture (Borman & Dowling, 2008; Clotfelter et al., 2007; Hanushek et al., 2004; Scafidi et al., 2007) . One explanation for this phenomenon is that teachers leave because of the characteristics of their students. Another theory, however, is that schools with higher proportions of minority, low-income, or low-achieving students tend to have less desirable working environments for teachers (Allensworth, Ponisciak, & Mazzeo, 2009; Boyd et al., 2011; Johnson et al., 2012; Ladd, 2011) . Johnson et al. (2012) , for example, observed strong negative relationships between teacher satisfaction and higher proportions of minority and low-income students. In regressions that also included a measure of overall perceived working conditions, however, there was a significant decrease in the magnitude of the relationships between student race and income and teacher satisfaction. A similar result was found for teacher leaving decisions.
Papers by Ladd (2011) and Boyd et al. (2011) provided similar results. Ladd (2011) found that measures of leadership, expanded teacher roles, and teacher time use were negatively and significantly associated with teacher-stated leaving decisions. In addition, the inclusion of working conditions variables lessened the magnitude of the positive coefficient on percentage of Black students. Boyd et al. (2011) found that measures of teacher influence, administrative support, facilities, staff relations, and students were significantly and negatively associated with teacher leaving decisions. Including working conditions in the models resulted in a decrease in the magnitude of the coefficients on percentage Black and percentage Hispanic students, even in some cases becoming statistically insignificant.
The Principal's Role in Teacher Working Conditions
The National Policy Board for Educational Administration (2015), informed by empirical research and the recommendations of researchers and school and district leadership, lists 10 standards that define "effective educational leadership" and embody a "holistic view of leadership." The standards include developing and supporting school curriculum and hiring, supporting, and retaining effective teachers. They also include engendering a shared commitment to the mission and vision of the school, maintaining a safe and healthy school environment, promoting professional development of teachers, empowering and entrusting teachers to perform, and effectively managing staff resources. Thus, while earlier conceptions of the principalship charged school leaders with more managerial duties like overseeing bus schedules and ensuring teachers arrived on time, current conceptions charge principals with shaping school vision, leading instruction, cultivating teacher leadership, managing people and processes, and ensuring a hospitable environment for students and staff (The Wallace Foundation, 2013) .
That principals can affect how teachers feel about their schools is intuitive, but it is also supported by research. As Duyar et al. (2013) summarized, researchers have studied the principal's influence on teacher job satisfaction for some time. Early research provided evidence that practices such as managing student behavioral issues to ensure a safe school environment, providing support, insulating teachers from external forces, supporting teachers, and acknowledging teachers' accomplishments were associated with increased job satisfaction. Other researchers have found that instructional practices (e.g., managing curriculum and supervising teachers, etc.) and principal servant leadership (e.g., providing support, making teachers a priority, etc.) were associated with increased job satisfaction (Duyar et al., 2013; J. Murphy, 1988) . Singh and Billingsley (1998) cited research showing principal support to be associated with teachers feeling less stress and burnout in addition to being associated with increased job satisfaction. Citing Rosenholtz (1989) , they note that teachers are more likely to feel committed if they feel empowered.
The current study contributes to this literature in two ways. First, using panel data constructed from the biannual North Carolina Teacher Working Conditions Survey, linked to principal placement data, it employs models using principal fixed effects to estimate principal impacts on four school environment measures: teachers' ability to focus on teaching (teacher time use), the physical environment is well maintained and conducive to teaching (physical environment), teacher empowerment/school leadership, and teacher professional development. To the author's knowledge, the use of this value-added modeling approach is novel to this literature. This approach examines how much of the schoolto-school variation in these measures can be explained by principals. In using principal fixed effects in combination with school-fixed effects, teachers' survey responses from within the same network of schools are compared for those schools that experienced a change in principal at any point over the years of the study (school years 2005-2006 through 2011-2012) . The benefit of this design choice is that it allows for the estimation of principal effects beyond school effects. It may be, for example, that there is a highly involved and influential community of parents who greatly influence the teachers' overall happiness with their school environment. Not including school-fixed effects would attribute this factor to the principal and would overestimate the principal's influence over perceptions of school working conditions. Second, the study examines whether the estimated principal effects are correlated across perceptions of working conditions. If principals, rather than being specialists who are skilled at leadership/management in one or a few domains, tend rather to be capable of enhancing performance across a wide range of domains simultaneously, this could shape how districts and principal preparation programs train principals to affect the school environment. If principal effects are correlated, this might suggest that targeting general principal leadership skills could be more useful than those targeting training on one of the measured dimensions of the school environment.
Data
Data for this study are from North Carolina public schools and span school years 2005-2006 through 2011-2012 . This sampled population is useful when thinking about generalizability. As reported in Table 1 , compared with the U.S. public school population average, North Carolina has a higher proportion of Black students, a lower proportion of Hispanic students, and a higher proportion of students who qualify for a free or reduced price lunch (FRPL). North Carolina also has a larger educational system than the U.S. average with more students, schools, faculty, and staff. Other demographics such as the percentage of English language learners (ELL) are similar to the U.S. public school population average. (Hirsch, 2005; Moir, 2009 ). The survey is a reliable measure of teaching conditions with Cronbach's alpha values above .80 for all categories of working conditions (Moir, 2009) .
The data used in this study are from the 2006 through 2012 surveys and include responses from teachers only. Earlier versions of the survey were too different from the later surveys to be comparable or had comparatively low response rates. Due to efforts in 2006 by the North Carolina business community to increase participation in the survey (including financial incentives), survey response rates improved ( 38% in 2004 to 66% in 2006 to 86% in 2012 Clark, 2008; Halstead, 2012; Hirsch, Emerick, Church, & Fuller, 2006; Ladd, 2011; Press Release, 2008) . Exploring potential bias from low response rates across survey years, Table 2 provides comparisons of school-level average principal, school, and district characteristics from schools with teacher response rates of at least 20% to schools with 0% teacher response rates and to schools with 1% to 19% teacher response rates. The school-level observations vary depending on data availability. Although there are several significant differences, many are small practically speaking. It does appear, however, that schools with longer serving principals, more American Indian students, more Hispanic students, fewer Black students, and schools in districts with more school administrators were more likely to have higher teacher response rates especially when comparing schools with a 0% teacher response rate with schools with teacher response rates greater than 20%. The analyses presented in this study include schools with any amount of survey respondents; however, as a robustness check, the analyses were limited to schools with a teacher response rate of at least 20%. This did not significantly alter the findings.
Principal placement data were provided by the NCERDC in the "Personnel Pay History file" for school years 1994-1995 to 2011-2012 . This data provide a yearly snapshot of principal ID numbers and school placements. In accordance with Miller (2013) , there were instances where more than one principal was listed in a given year at a given school (11% of the schoolby-year placements over the 18-year time span). Following the methods of Miller, only instances where Principal A is listed in the prior year, Principals A and B are listed in the given year, and only Principal B is listed in the following year are kept. To ensure that teacher ratings in a given school in a given year are assigned to only one principal, and because the survey is administered in the spring of the given school year, these school-year ratings are allocated to Principal B in the year where two principals are listed. Using this rule, a sample of 1,863 multiple principal placements are retained comprising 5% of the final sample, and 6% of the potential sample is eliminated.
Method
Construction of the School Environment Variables
The surveys contain 34 items of interest asked in each survey year.
1 To determine if the items were measuring broader school environment constructs, and if these were consistent across survey years, a principal components factor analysis was implemented, followed by an orthogonal rotation of the factors separately for each survey year at the individual teacher response level. This resulted in four distinct measures of the school environment: teachers' ability to focus on teaching (teacher time use), the physical environment is well maintained and conducive to teaching (physical environment), teacher empowerment/school leadership, and teacher professional development.
2 The factors, their corresponding survey items, and the range of coefficient alpha (i.e., the measure of internal consistency) across survey years are listed in Table 3 .
3 Each factor in each year has an alpha value that is greater than .70, generally thought of as an acceptable level of internal consistency (Nunnally, 1978) . School-and year-level factor scales were created by averaging the teacherlevel scales by school and year. Finally, these scales were standardized to have a mean zero and standard deviation of one for each school year.
4 Table 4 provides the means and standard deviations for the unstandardized factor scales by school year.
Measuring Principal Impacts
The following is the main equation estimated for each of the four measures of the school environment: 
where q mspy is the standardized ~N(0, 1) average score across teacher responses for a given measure of the school environment (m) in a given year (y) at a given school (s) with a given principal (p). A fixed effect for each principal, mp , is generated for each measure of the school environment as well as a fixed effect for the school, γ ms . A vector of year-specific principal tenure variables, X py , is included. This vector contains a variable measuring tenure as principal at the school as well as a variable measuring tenure as principal in the state. A vector of year-specific school-level demographic characteristics, X sy , and a vector of the year-specific district-level demographic characteristics, X dy , are also included along with a vector of school-year fixed effects, my . Finally, mspy is an idiosyncratic error term. This study employs principal fixed effects in the model because it is interested in the variance explained by the set of principal IDs, not principal-level variables (e.g., education level, gender, etc.). Fixed effects for school and school year are also employed, but serve in the more traditional sense (i.e., only within-school and within-schoolyear variation are being examined). Because this study is interested in an intuitive interpretation of the principal fixed effect estimates, a method of dropping one arbitrary principal fixed effect out of the regression and comparing all estimated principal fixed effects to this specific principal is not that informative. Instead, following the methods of Mihaly, McCaffrey, Lockwood, and Sass Teachers are trusted to make sound professional decisions about instruction The faculty has an effective process for making group decisions and solving problems In this school, we take steps to solve problems There is an atmosphere of trust and mutual respect within the school The school leadership consistently enforces rules for student conduct The school leadership support teachers' efforts to maintain discipline in the classroom The school leadership consistently supports teachers The school improvement team provides effective leadership at this school The faculty and staff have a shared vision Teachers are held to high professional standards for delivering instruction The procedures for teacher performance evaluations are consistent Teachers receive feedback that can help them improve teaching The school leadership makes a sustained effort to address teacher concerns about: facilities and resources The school leadership makes a sustained effort to address teacher concerns about: the use of time in my school The school leadership makes a sustained effort to address teacher concerns about: professional development The school leadership makes a sustained effort to address teacher concerns about: leadership issues The school leadership makes a sustained effort to address teacher concerns about: new teacher support Overall, my school is a good place to teach and learn Professional Development (α = .75-.80) Sufficient funds and resources are available to allow teachers to take advantage of professional development activities Adequate time is provided for professional development Teachers have sufficient training to fully utilize instructional technology Note. Possible responses to all items in 2006 and 2008 were (1) strongly disagree, (2) somewhat disagree, (3) neither disagree or agree, (4) somewhat agree, and (5) strongly agree; possible responses to all items in 2010 and 2012 were (1) strongly disagree, (2) disagree, (3) agree, and (4) strongly agree. For all items, a higher rating indicates a more favorable perception. Separate factor analyses are performed for each survey year; the alpha value ranges displayed in the table provide the range of internal consistency reliability across survey years.
(2010), principals and schools are clustered into connected networks, or groups. Each principal fixed effect is then estimated as the deviation of that principal's fixed effect from the mean fixed effect of all the principals in the principal's group. The statistical routine centers the group means at zero. This provides an intuitive interpretation of the principal fixed effects. This method allows a comparison of principals with other principals not serving in the same school, but depends on variation in principals in at least one network school. Figure 1 B are all in the same group. In this same example, Principal 4 works at School C across the survey years (i.e., Principal 4 is not a mobile principal and School C is exposed to Principal 4 only). Principal 4 and School C do not belong to the same network as Principal 1, Principal 2, and Principal 3, and Schools A and B. Also, because Principal 4 does not change schools and School C only experiences one principal over the study period, this principal and school would not be included in the model with both principal and school-fixed effects. All groups are mutually exclusive; each principal and each school can belong to only one group. In the example provided in Figure 1 , Principal 3 can be deemed superior to Principal 2 because Principal 3's Source. Adapted from Chiang, Lipscomb, and Gill (2016) .
estimated effect is greater than Principal 1 in School B, while Principal 1's estimated effect is higher than Principal 2 in School A. Models that incorporate school-fixed effects rely on principal mobility to identify principal impacts. As stated previously, hypothetical Principal 4 who serves as principal in School C from 2005-2006 to 2011-2012 will not be in the model that includes school-fixed effects because there is no way to differentiate the effect of Principal 4 from the effect of School C. The results of the group generating analysis are reported in Table 5 . There are 982 connected networks representing 3,111 principals and 1,842 schools. In addition, there are 629 principals and 635 schools that belong to groups with only one principal. As discussed above, these principals and schools will not be included in the main model. Of the connected networks that are included in the main model, 558 (57%) are networks with only two principals. Therefore, a large number of principals are compared with only one other principal. In cases like this, the estimated fixed effects for the two principals will be of the same magnitude but with opposite signs. Because a large proportion of the groups are small, this may decrease the face-validity of the estimates.
For each measure of the school environment, following the estimation of the model, the principal fixed effects are ranked from lowest estimated fixed effect to highest estimated fixed effect, and the distribution of these principal fixed effects is computed. Following the methods of Dhuey and Smith (2012) , this study looks at the standard deviation of the principal fixed effects to quantify the estimated impact of improving principal quality (i.e., hiring a better principal, or investing in the current principal's human capital).
As discussed in Dhuey and Smith (2012) and Aaronson, Barrow, and Sander (2007) , there is most likely measurement error in the principal fixed effect estimates. It may be that the principal effects are upwardly biased due to random differences in the groups of teachers rating the principals and not due to the principals themselves. Where principals have only a few ratings each, this can be especially problematic and the standard deviation of the principal effects will more than likely be biased. Following the methods of Dhuey and Smith and Aaronson et al., the standard deviation of the principal effects is therefore adjusted for sampling error by subtracting the squared average of the standard errors of the estimated principal fixed effects; for more details on this method, see Aaronson et al. (2007) . The resulting adjusted standard deviations for the distributions of the principal fixed effects are reported in the results. As a sensitivity check, in addition to Model 1, two additional models are specified. In Model 2, q mspy is the standardized ~N(0, 1) average score across teacher responses for a given measure of the school environment (m) in a given year (y) at a given school (s) with a given principal (p). A fixed effect for each principal, π mp , is generated for each measure of the school environment, but this model does not include a fixed effect for the school. In not including a school-fixed effect, the model is not limited by principal mobility, so all principals are included in this model. A vector of year-specific principal tenure variables, X py , is included along with a vector of year-specific school-level demographic characteristics, X sy ; a vector of the year-specific district-level demographic characteristics, X dy ; and a vector of year fixed effects, 
The methods of Mihaly et al. (2010) are once again followed, but in this model, the statistical routine centers the mean of all principal fixed effects at zero, and the fixed effects are interpretable as deviations from the average of all principal fixed effects. Model 3 is specified in the same way as Model 2, except that the sample is limited to the population of principals eligible to be included in the school-fixed effects model. That is, the mobility restriction is imposed in Model 3. The purpose of estimating Model 2 and Model 3 across the four school environment measures is to see if dropping the observations that are excluded from the model which includes schoolfixed effects results in different outcomes. If the results of these two models are different, it would provide evidence that the populations of principals are different and that the results are not generalizable to all principals.
Correlating Principal Impacts
After running the models above and estimating principal fixed effects for each of the four measures of the school environment, pairwise correlations across these estimated fixed effects are computed. Table 6 provides the results of Models 1, 2, and 3 for each measure of the school environment. This table shows the distribution of principal fixed effects, the number of unique principals in each model, the number of unique schools, the control variables used, and p values from an F test with the null hypothesis that all principal fixed effects are equal to zero. This test is important because if the principal fixed effects are not distinguishable from zero, it means that the principals are not significantly associated with how teachers view these school environment measures. A p value of .05 or less will allow for a rejection of the null hypothesis and will provide evidence that principals are associated with teachers' perceptions of these school environment measures. In addition to producing the p value of the F test for each model, Holm-Bonferroni corrections were applied across the 12 models to account for multiple comparisons (Holm, 1979) .
Results
The results for Model 1, the preferred model, which includes school-fixed effects, indicate that there is evidence to reject the null hypothesis that all principal fixed effects are equal to zero for each measure of the school environment. These remain significant after Holm-Bonferroni corrections. In addition, the results suggest that improving principal quality by one adjusted standard deviation results in an increase in the range of .24 to .60 standard deviations in the schoollevel average rating of the four measures of the school environment.
To offer some context for the magnitude of the estimates, they can be compared with the coefficient on pupil/teacher ratio from the full model (see Appendix Table A1 , for full model results). Using the model of teacher time use as an example, the model estimates that the coefficient on pupil/teacher ratio is −.040, highly significant at alpha level .01. Using a movement of one adjusted standard deviation (an estimated increase of .28 standard deviations for the measure of teacher time use), all else equal, the model estimates that the pupil/teacher ratio would have to decrease by seven students to achieve the same effect on the perception of teacher time use.
5
Using the average pupil/teacher ratio of 15 for the entire sample (see Appendix Table A2 ), this would result in a decrease to eight students per teacher for the average school. Model 2, which does not include school-fixed effects and as a result includes an additional 629 principals, also provides evidence to reject the null hypothesis that all principal fixed effects are equal to zero for each measure of the school environment.
6 These remain significant after Holm-Bonferroni corrections. In this model, the estimated range of increases in the measures of the school environment resulting from improving principal quality by one adjusted standard deviation (.68-.71) are larger in all cases. This is not surprising as it is expected that the principal fixed effects in these models are picking up some variation attributable to the schools where the principals are placed. Comparing the standard deviations with the adjusted standard deviations in Models 1 and 2, the results indicate that the estimated fixed effects in Model 1 suffer more from sampling error than the fixed effects from Model 2 (i.e., the differences between the standard deviation and the adjusted standard deviation are larger). Model 3 replicates Model 2 except that it limits the observations to those included in the model which uses school-fixed effects. The estimates for Model 2 and Model 3 across the four measures of the school environment are similar.
To further explore possible selection bias resulting from the exclusion of nonmobile principals, Table 7 provides means across the schoollevel and district-level control variables for principals excluded and included in Model 1. Although there are some statistically significant differences between the two sets of principals, many of these differences are small practically speaking. The most substantial difference is that principals excluded from the main model have more school administrators in their districts on average. In addition, principals excluded from the model have 2.4 additional years of tenure as principal at their school on average. This is not surprising given principal mobility is necessary for inclusion in the main model.
Taking the results from Model 1 a step further, Figure 2 presents the results of the correlations of the principal fixed effect estimates from Model 1, pairwise for each of the four dimension of the school environment. Except for the lowest value of .49, between teacher time use and professional development, each correlation coefficient is greater than .50 which is considered a large effect size (Cohen, 1988) .
Discussion
Teacher turnover presents a major challenge to U.S. public schools. A growing body of research suggests that teachers' perceptions of their school working conditions greatly influence their decisions to leave their schools. A related body of research suggests that principals may be in the best position to influence school working conditions. This study builds on this later literature. Making use of a longitudinal panel of working conditions survey data, it employs a method of analysis new to this literature. It uses value-added modeling approaches to explore the relationship between teachers' perceptions of four measures of their working conditions and their school's principal. It goes on to examine whether principal fixed effects estimated by the models are correlated across these four measures.
Evidence presented in this article suggests that the individual principal matters when it comes to a teacher's perception of his or her work environment. For example, the estimated effect of increasing principal quality by one adjusted standard deviation in perceptions of teacher time use has the equivalent estimated effect of a decrease in seven students per teacher or a movement to a pupil/teacher ratio of 8-to-1 in the average classroom. In addition, nearly all of the estimated principal effects are highly correlated across the four dimensions of the school environment. This may provide some evidence that principals associated with favorable perceptions on one area of the school environment tend to be associated with favorable perceptions across all areas of the school environment; however, further research into what may be driving this correlation is needed to make any definitive conclusion here. One alternative view of this result is that teachers either like or do not like their school environment and thus tend to rate responses across the survey similarly. If this is the case, it may be that the findings suggest that the principal has an impact, but that it is not possible to differentiate the impact across the various dimensions.
The results from this study have important policy implications. Districts struggling with high teacher turnover either across the board or at specific schools might think about assessing teachers' perceptions of their working environments. If school environment ratings are low, districts should look to the principal as an important player in improving the conditions at the school. District resources could be used to establish a professional development plan for principals in schools with low school environment ratings. These may include things like teaching principals how to communicate effectively with teachers, or helping them to improve their adult leadership skills. Similarly, these findings suggest that principal preparation programs may want to focus on adult leadership skills and how to provide effective teacher feedback as they train future school leaders. Districts might also look for or recruit principals with a proven track record of improvements in teacher working conditions when hiring at schools that struggle to maintain their teaching force. One concern that can be raised with this study is that some of the survey scales measure aspects of the school working environment that are most likely not under the control of the school principal. For example, class size or classroom materials and resources are often determined by district policies. The Teacher Empowerment/School Leadership scale is arguably the one that best measures conditions for which principals are responsible. Therefore, the expectation would be to see the biggest principal effects on this scale, and, indeed, that is the case. Even limiting the results of this study to that one measure still allows for the conclusion that principals are important to teachers' perceptions of their working conditions. Either improving a principal's skill set in addressing teacher concerns, providing useful feedback, or establishing a feeling of mutual respect and trust at the school might enhance teachers' perceptions of the working environment in a meaningful way. It is also important to note that researchers linking teacher mobility to teacher perceptions of their working conditions find that ratings of school leadership are significantly associated to teacher leaving decisions (Boyd et al., 2011; Johnson et al., 2012; Ladd, 2011) .
Another concern is that the data used in this study do not reveal the actions principals have taken that may have affected the school environment. This raises at least two questions for future research. First, are principals associated with positive ratings engaged in leadership behaviors related to the school environment factors (e.g., for physical environment, are they actually figuring out how to provide more access to instructional materials), or do teachers ratings reflect a more positive perception of their working environment in general? Second, this study does not have the ability to consider actual measures of the efforts that different principals undertook for a given school. It simply observes that different principals served at a given school at different points in time. The added ability to incorporate data on principal efforts could inform on leadership actions which result in higher teacher perceptions.
There are also limitations to this study. The data are limited to North Carolina, which has been a leader in pursuing principal and teacher accountability initiatives. This might affect the labor market in the state by discouraging applicants for principalships (Gates et al., 2006) . This may especially affect lower performing schools as suggested by Clotfelter et al. (2007) who found that principal attrition increased in North Carolina at lower performing schools following the implementation of an improvement program which tracks and provides public reports on student academic achievement and growth at the school level. In addition, North Carolina does not have collective bargaining agreements for teachers. These results may not be generalizable to strong union states where labor agreements determine the authority, autonomy, and job of the principal and where uniformity is enforced by the district (M. J. Murphy, 1985) .
Another limitation is that the North Carolina Teacher Working Condition Survey can be used by a principal to demonstrate his or her impact on a school during the North Carolina principal evaluation process. This may threaten the validity of the survey as it may result in principals exerting pressure on teachers to inflate their ratings due to the high-stakes nature of the results.
A principal, however, does not have to use the survey to demonstrate impact, it is one of several options (Mid-Continent Research for Education and Learning, 2009). The main purpose of the survey is not principal evaluation. In fact, the guidelines for appropriate use of the survey indicate that results of the survey should not be attributed one person, but are reflective of the school as a whole (Hirsch & Sioberg, n.d.) . Finally, the high survey response rate lessens the concern that results are only being drawn from schools with the strongest principals or principals who are strong in pressuring teachers to inflate their ratings.
Another limitation is that the preferred model narrows, somewhat, the generalizability of the findings to schools exposed to mobile principals over the 7-year period. However, three quarters of North Carolina public schools meet this condition, lessening this concern. In addition, the estimates for Model 2 and Model 3 across the four measures of the school environment are similar providing some evidence that the selection bias from including school-fixed effects in the preferred model does not affect the external validity of these results.
A final limitation is that this study does not attempt to control for principal sorting effects. In other words, each principal is assigned the same fixed effect no matter what school the principal works at. It may be that a principal's effect depends on certain aspects of a school such as location or the level of autonomy afforded by the school or district. This matters for policy because, if true, it might mean that a principal associated with favorable perceptions of the school environment at one school would not necessarily be associated with favorable perceptions at any school.
Conclusion
Public school districts in the United States, especially those serving the poorest and lowest performing students, struggle with teacher retention. As such, a critical question is what policies can be implemented to incentivize teachers to stay. This study provides evidence that school principals can play a key role in improving teachers' perceptions of their school environment which have been shown to affect their leaving decisions. 
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Notes
1. There were some minor wording changes across the survey years. In addition, starting in 2010, item response options changed from (1) strongly disagree, (2) somewhat disagree, (3) neither disagree or agree, (4) somewhat agree, and (5) strongly agree, to (1) strongly disagree, (2) disagree, (3) agree, and (4) strongly agree. It is possible that the removal of the neutral option in the 2010 and 2012 surveys may have influenced teacher responses in a substantive way, but the effect is most likely minor.
2. Ladd (2011) performed a factor analysis on the 2006 survey data to create her working conditions scales. The factor analyses in this study differ somewhat. This study includes different items (e.g., she included items related to the role of teachers in various capacities-these are not included in this study), her analysis was limited to one survey year, while this study uses 4 years of the survey data, and she performed her analysis separately by school level. Despite these differences, the factor scales in each study are similar.
3. If a respondent was missing any values for an item within a factor scale, the respondent's score for that item was imputed as the average value for all nonmissing scale items. As a robustness check, the analyses were performed with versions of the factor scales that used responses from teachers who responded to all items in a given factor scale only. This did not significantly alter the findings.
4. Because survey item response options changed between the 2008 and 2010 surveys (i.e., the neutral option was removed), it was necessary to standardize each measure by school year.
5. The models for the other three measures of the school environment estimate that increasing principal quality by one adjusted standard deviation has the equivalent effect of decreasing the pupil teacher ratio by 15 students (physical environment), 53 students (teacher empowerment/school leadership), and 14 students (professional development).
6. Model 1 includes 3,111 unique principals and 1,842 unique schools. This is 83% of principals included in Model 2 (3,740 unique principals) and 74% of schools included in Model 2 (2,477 unique schools).
